Biosynthesis of platelet-activating factor by two-cell mouse embryos.
Incubation of two-cell mouse embryos with a range of radiolabelled compounds resulted in the incorporation of label into platelet-activating factor (PAF; 1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine) in the culture media. The demonstration that known precursors ([1-14C]hexadecanol, [1-3H]hexadecanol, 1-O-[alkyl-1'2'-3H]lyso-PAF, 1-O-[alkyl-1'2'-3H]acetyl-glycerol and [methyl-3H]choline chloride) were incorporated into PAF showed that embryo-derived PAF biosynthesis occurred via pathways present in other PAF-producing cells. The enzyme responsible for the formation of the ether linkage of the PAF molecule, alkyl-dihydroxyacetone-phosphate synthase, was present in the preimplantation embryo as [1-3H]hexadecanol was incorporated into PAF. Incorporation of label from alkylacetyl-glycerol and choline chloride into lyso-PAF was also observed, suggesting a role for lyso-PAF in the metabolism of embryo-derived PAF. Incubation of embryos with each of three [14C]carbohydrate energy substrates resulted in the incorporation of label into PAF in culture media, indicating that the composition of embryo culture media is important in the synthesis of PAF precursors. Incorporation of label from [2-14C]pyruvate was greatest and is consistent with the suggestion that pyruvate is the major energy source at the two-cell stage of development. L-[U-14C]Lactate was also incorporated into embryo-derived PAF, but the mean amount incorporated relative to the concentration of labelled substrate in the medium was 40 times less. The incorporation of D-[U-14C]glucose into PAF was 2405 times less than that from pyruvate, relative to the concentration in the medium.